tors in the brain demonstrate that the binding is inhibited by very low concentrations of enkephalin analogs as well as by opiate agonists and antagonists; this indicates that f3-endorphin can bind well to opiate receptors (I1). However, the nature of the binding interaction is different from that of enkephalins, since various cations affect the binding of /3-endorphin and enkephalins markedly differently (11) . In the present studies 8-endorphin binding is not blocked by opiates or enkephalins, which strongly suggests that the /8-endorphin binding sites in cultured lymphocytes and in the cell lines exhibiting only the low-affinity sites (Table 2 and data not shown) are quite different from the opiate receptors present in the brain. ,8-Endorphin, but not enkephalins, is found mainly in the pituitary gland (16) and has a broad range of pharmacological activities. The presence of /3-endorphin in serum, the increases induced by stress (6) some. The proband's abnormal chromosome 1 was therefore somewhat similar to the duplication chromosome shown in Fig. 2A . The inverted insertion hypothesis is somewhat more parsimonious than the hypotheses advanced by Sparkes et al. While three breaks would be required to produce an inverted inversion as opposed to two for a paracentric inversion, two additional breaks would be required to produce the deleted chromosome from the chromosomes in an inversion loop (their figure 2, B and C) . In addition, it is unlikely that the deleted chromosome was produced by the mechanism proposed by Sparkes et al. in their figure 2C . That figure shows two breaks occurring in the loop at the point where the "inner" chromosome folds back over itself. In the most probable threedimensional pachytene configuration of an inversion loop (Fig. 2B) , that point does not exist (4 Schwartz and Dayhoff present three evolutionary trees based on, respectively, ferredoxins, 5S ribosomal RNA (rRNA), and c-type cytochromes sequences. They then combine data from the three individual trees into a composite tree.
The major objection to phylogenetic conclusions drawn from the ferredoxin and cytochrome trees is that they are based on a set of probably homologous but certainly not entirely orthologous proteins. Schwartz and Dayhoff recognize this for the Chlorobium ferredoxins and Pseudomonas cytochromes; but they do not allow the fact that while some microorganisms, such as Chlorobium limicola, possess two closely related ferredoxins, others possess very different ones; for example, both 8Fe-8S and 4Fe-4S occur in Rhodospirillum, and 8Fe-8S and 2Fe-2S occur in Azotobacter (2). Schwartz and Dayhoffs ferredoxin tree may thus represent a gene phylogeny without significance in the interrelationship of organisms.
Similarly, with the cytochrome tree one cannot draw conclusions from the finding that blue-green algal and chloroplast cytochrome c6 stand on a different section of the tree from the mitochondrial cytochrome c and the cytochrome c2 of purple nonsulfur bacteria.
The differences in properties and sequences between c6 and c2 cytochromes, and the finding that prokaryotes may possess several c-type cytochromes [such as the C551, C5 as partially illustrated in figure 5 of (1)] are first indications that c6 cytochromes may not be orthologous with c2. This possibility becomes a quasi certitude when one considers that c6 is only one among three soluble c-type cytochromes of blue-green algae (3). Of those, the most likely candidate for orthology with c-c2 is the not yet sequenced cytochrome c552, which has a basic isoelectric point and an a band at a lower wavelength than C554 (C6).
The importance of using only orthologous genes when one wants to infer evolutionary relationships between organisms has been emphasized (4). Who would consider seriously a phylogeny of vertebrates drawn from a comparison of myoglobin of some species and hemoglobin from others? The species for which myoglobin is used will cluster together far away from related species for which hemoglobin is selected (5) . Similarly, given the doubts on the orthology of those cytochromes, a comparison based on the use of cytochrome c6 to represent blue-green algae and chloroplasts, and cytochromes c2 and c for purple nonsulfur bacteria and mitochondria, should not be used to demonstrate a separate symbiotic origin of eukaryotic organelles.
From their cytochrome tree Schwartz and Dayhoff concluded that since separate branches leading to the two bluegreen algae intermix with eukaryotic algae, chloroplasts must have a polyphyletic origin. This appears to be another hasty conclusion.
The main problem here is the reliability of evolutionary reconstructions based on sequence data. The model in (l) is likely to give a false impression of the reliability of the matrix method used. It does indeed show that for distant sequences, the matrix method is more accurate than the ancestral sequence method, but how accurate it is when applied to real data cannot be inferred. There is still no absolute way to define the accuracy of such techniques and even if one succeeds in finding the most parsimonious tree for a set of sequences (6) , this only represents a probabilistic estimate of evolutionary history for which the confidence limit is unknown.
In the approaches used until now, that confidence limit can only be estimated if, in a model of the type used to compare the relative accuracy of different techniques, the data are closely comparable to those under study (7) . But the Dayhoff model does not fit many of the data treated, especially the c6 cytochromes. The reason is that the model deals with two clear-cut pairs of sequences: a member of each pair has a distance, measured along the tree, of 3 L with any member of the other pair, whereas the distance between members of the same pair is only 2 L. In other words, the distance between the two nodes of the network is equal to the distances from the tips to the closest node. In such a situation, it is logical that the dendrogram derived from the comparison of extant sequences gives an incorrect representation (erroneous cladogram) of phylogenetic relationship only in extreme cases; that is, either when an exceptional number of convergent mutations occurred or, as illustrated by Schwartz and Dayhoff, when the distance between the sequences is such (high value ofL) that the residues of phylogenetic significance are so few in number that they are overshadowed by ran-, dom similarities.
With the c6 cytochromes, however, the extant sequences are more or less equally distant one from another (they are mostly 42 to 56 percent similar), which probably implies short internodal distances in comparison to the distances from the tips to the closest node. This is exactly what appears in the Schwartz and Dayhoff tree where, with the exception of the Porphyra-Alaria pair, the distances from the tips to the closest node are about two to six times greater than the internodal distances.
